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in which A is the reciprocal of the mechanical equivalent of heat, T is the temperature from the absolute zero, and o- is the volume of one unit of weight
of the liquid from which the vapor is formed.    The differential co-efficient f-~
Cvv
can be calculated by aid of the equations on page 11.
The absolute temperature is obtained by adding 273.7 to the temperature in degrees Centigrade, or 4(50.7 to the temperature in degrees Fahrenheit.
The volumes and densities of saturated steam given iu Tables I, II, and III, were calculated by this method.
It is of interest to consider the degree of accuracy that may be expected from this method of calculating the density of saturated vapor. The value •of r repends on A. and q; for the lirst, Regnault gives three figures in the data from which the empirical equation is deduced, and the experimental work •docs not indicate a greater degree of accuracy. The fourth ligure, if stated, is likely to be in error to the extent of five units. The value of T is commonly stated in four figures, of which the last may be in error by tsvo units. A, as determined by Rowland, has four figures, the last being uncertain to
cln
the extent of one or two units.    The differential co-ctticiciit -,- is deduced
dt
from the equations for calculating p; and those equations are derived from data having five places of significant figures. Now the Equations 13 and C, for steam at 4;")° of latitude for the English system give a pressure of 14.G%7 pounds on the square inch; but the specific volume calculated by aid of Equation B is "2(1.f>f>0 cubic feet, while Equation G gives 20.037 cubic feet. The mean, 2(5.(50, differs from cither extreme by about one in seven hundred. This discrepancy is due to the fact that the curves represented by Equations B and C meet at tho common temperature, 212°, but do not have a common tangent. Since the equations arc empirical and not logical, the error or uncertainty is unavoidable, and all calculated specific volumes are affected by a similar uncertainty. The greatest probable error is in determining r, for which it may bo about one in one thousand. The error introduced into this equation by using the values of A in common use, that is, 772 instead of 778, IH about one in one hundred.
Tate and Fairbairn's Experiments. — In 18(50 an attempt was made by Tate and Fairbairn to determine tho specific volume of steam by direct •experiment. The following table, taken from the Philosophical Transactions, Vol. ''/., gives the results of all their experiments, together with the volumes calculated by their empirical formula,